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DESCRIPTION 

PLASMA DISPLAY PANEL DEVICE AND METHOD OF 
FABRICATING PHOSPHOR THEREFOR 

TECNICAL FIELD 

The present invention relates to a plasma display panel device 
and a method of fabricating phosphors therefor. Especially, the 
phosphors can preferably be used for image display devices 
represented by a plasma display device, and illuminators represented 
by a rare-gas discharge lamp and a high-load fluorescent lamp. 

BACKGROUND ART 

Among color display devices used for image display on a 
computer or television screen, a plasma display panel device has 
recently been drawing attention, as a large and thin color display 
device having light weight. 

A plasma display device performs additive color mixing of three 
primary colors (red, green, and blue) to provide full-color display. For 
the full-color display, a plasma display device has phosphor layers for 
emitting the respective three primary colors, i.e. red, green, and blue. 
In discharge cells of a plasma display device, discharge of a rare gas 
generates ultraviolet light having a wavelength up to 200 nm. The 
ultraviolet light excites phosphors of respective colors to generate 
visible light of respective colors. 

Known as phosphors of the respective colors are (Y, Gd) 
B0 3 : Eu 3+ and Y 2 0 3 :Eu 3+ for red emission, (Ba, Sr, Mg) OaAl 2 0 3 :Mn 2+ 
and Zn 2 Si04 : Mn 2+ for green emission, and BaMgAlioOi7 : Eu 2+ for blue 
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emission, for example. 

Among these, for a blue phosphor called BAM that includes 
BaMgAhoOi7 as its base material, Eu, i.e. its center of emission, must 
be activated divalent, in order to improve emission luminance. Thus, 
5 this phosphor is fabricated by firing in a reducing atmosphere (see 
"Phosphor Handbook", Phosphor Research Society, Ohmsha, pp.170, 
for example.) This is because, if the phosphor is fired in an oxidizing 
atmosphere, Eu is activated trivalent and Eu cannot substitutes for 
the bivalent Ba position in its host crystal. For this reason, Eu 

10 cannot be an active emission center, and this deteriorates emission 
luminance. Further, Eu does not accomplish its original purpose, and 
generates red emission peculiar to Eu 3+ . 

For a red phosphor, europium-activated yttrium oxysulfide 
(Y202S-Eu 3+ ), because Eu must be activated trivalent, the phosphor is 

15 fabricated by firing in an oxidizing atmosphere. Meanwhile, for a 
phosphor in which its host crystal is made of an oxide, it is considered 
that oxygen atoms are deprived from the host crystal in firing and 
thus oxygen vacancy is generated in the phosphor. Disclosed as a 
method of recovering such oxygen vacancy is firing the materials in an 

20 inert gas containing oxygen to activate Eu trivalent and provide 
Y202S*Eu 3+ (see Japanese Patent Unexamined Publication 
No. 2000-290649). 

However, in comparison with an oxide phosphor fabricated by 
firing in an oxidizing atmosphere, for an oxide phosphor fabricated by 

25 firing in a reducing atmosphere, the reducing atmosphere tends to 
deprive oxygen from the host crystal and oxygen vacancy in the host 
crystal increases. Further, when the oxide phosphor that must be 
fired in a reducing atmosphere is fired in an oxidizing atmosphere, 



3 



keeping the number of valences inherent in the activator is difficult. 

In other words, when a phosphor having much oxygen vacancy 
in its host crystal is subjected to radiation of high-energy ultraviolet 
light (having a wavelength of 147 nm) generated by a plasma display 
5 device and ion impact caused by discharge, the phosphor is likely to 
degrade with time. This is because, in the sites having oxygen 
vacancy, the bond between atoms is weak, and application of 
high-energy ultraviolet light and ion impact to the sites tends to 
disturb the crystal structure and make the sites amorphous. The 

10 amorphous sites mean deterioration of the host crystal. In a plasma 
display device, such deterioration leads to luminance degradation with 
time, color shift caused by chromaticity change, and image burn. 

When an oxide phosphor that must be fired in a reducing 
atmosphere is fired in an oxygen atmosphere for the purpose of 

15 recovery of oxygen vacancy, for a BAM phosphor, for example, Eu is 
activated to Eu 3+ and this causes considerable luminance degradation. 

The present invention addresses these problems, and aims to 
provide a method of fabricating a phosphor, and a plasma display 
panel using the phosphor. With the fabricating method, even for a 

20 phosphor in which its emission center, Eu or Mn, must be activated 
bivalent, and its host crystal is made of an oxide, its oxygen vacancy 
can be recovered without deterioration of emission luminance. 

DISCLOSURE OF THE INVENTION 

25 The present invention is a plasma display device in which a 

plurality of discharge cells having at least one color is disposed, 
phosphor layers having a color corresponding to the respective 
discharge cells are disposed, and the phosphor layers are excited by 
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ultraviolet light to emit light. At least one phosphor layer among the 
phosphor layers is made of a phosphor that has a composition formula 
of Ba (i X y)Sr y MgAlioOi7 : Eu x and is treated in an ozone atmosphere. 

The phosphor of such composition has a high emission 
5 luminance. Additionally, the treatment in the ozone atmosphere can 
recover oxygen vacancy in the host crystal without decreasing the 
emission luminance, and thus provide a plasma display device having 
inhibited luminance degradation during actual operation. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flowchart showing a method of fabricating a phosphor 
in accordance with an exemplary embodiment of the present invention. 

Fig. 2 is a sectional view of a treatment device in a step of 
treatment in an ozone atmosphere in accordance with the exemplary 
15 embodiment of the present invention. 

Fig. 3 is a perspective view of an essential part of a plasma 
display device in accordance with the exemplary embodiment of the 
present invention. 

Fig. 4 is a graph showing a luminance degradation factor of the 
20 phosphor for use in the plasma display device in accordance with the 
exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

An exemplary embodiment of the present invention is detailed 
25 hereinafter with reference to the accompanying drawings. 

Fig. 1 is a flowchart showing a method of fabricating a phosphor 
in accordance with the exemplary embodiment of the present invention. 
Synthesis of an aluminate phosphor, Ba(i- x -y)Sr y MgAlioOi7 : Eu x , is 



taken as an example. 

In step 1, a step of weighing fine particles, generally the 
following carbonates, oxides, and hydrates are used and weighed as 
the materials of respective metals. In other words, barium 
compounds, e.g. barium carbonate, barium hydrate, barium oxide, and 
barium nitrate, are used as barium materials. Strontium compounds, 
e.g. strontium carbonate, strontium hydrate, and strontium nitrate, 
are used as strontium materials. Magnesium compounds, e.g. 
magnesium carbonate, magnesium hydrate, magnesium oxide, and 
magnesium nitrate, are used as magnesium materials. Aluminum 
compounds, e.g. aluminum oxide, aluminum hydrate, and aluminum 
nitrate, are used as aluminum materials. Europium compounds, e.g. 
europium oxide, europium carbonate, europium hydrate, and europium 
nitrate, are used as europium materials. These materials are 
weighed so as to have a predetermined molar ratio of constituting ions. 
Each material is not limited to carbonate, oxide, or hydrate, and can 
be any compound. 

In step 2, a mixing step, a fluxing agent, i.e. a crystal growth 
accelerator, such as aluminum fluoride, barium fluoride, and 
magnesium fluoride, is mixed into the weighed materials, as required. 
In this embodiment, a ball mill is used as a mixing means, for example, 
to mix the materials for one to five hours. The materials can be 
mixed using a ball mill by a wet method. However, instead of the 
mixing method using a ball mill, a co-precipitation method, a method 
of mixing materials made of alkoxide of respective metals in a liquid 
phase, or other methods can be used. 

In step 3, a filling step, such a mixture is filled into a 
heat-resistant crucible, such as a high-purity alumina crucible. 
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In step 4, a step of treatment in atmospheric air, the mixed 
powders filled in the crucible is fired in atmospheric air at 
temperatures ranging from 800 to 1,500°C for one to 10 hours so that 
the growth of the host crystal is accelerated. Incidentally, because 
5 step 4 is for accelerating the crystal growth, it is not an essential step. 

In step 5, a step of treatment in a reducing atmosphere, the 
mixed powders filled are fired in a reducing atmosphere, e.g. nitrogen 
atmosphere, at temperatures at which a desired crystal structure can 
be formed. The aluminate phosphor of the exemplary embodiment of 
10 the present invention is fired in the temperature range of 1,100 to 
1,500°C, for one to 50 hours. 

In step 6, a step of treatment in an ozone atmosphere, phosphor 
powders of predetermined sizes are exposed to an ozone atmosphere at 
temperatures ranging from 350 to 400°C, for one to two hours. 
15 Treatment in this atmosphere allows oxygen atoms to enter into the 
oxygen vacancy of the host crystal generated during the treatment in 
the reducing atmosphere, and thus the oxygen vacancy is recovered. 

In step 7, a step of pulverizing, dispersing, rinsing and drying 
the phosphor, after the mixed powders treated in the ozone 
20 atmosphere is sufficiently cooled, they are pulverized, dispersed, and 
rinsed by a wet method using a bead mill, for example, as a dispersing 
means. Now, the mixed powders can be pulverized and dispersed 
using any dispersing device, e.g. a ball mill and jet mill, other than 
the bead mill. Thereafter, the phosphor powders pulverized, 
25 dispersed, and rinsed are dehydrated, sufficiently dried, and then 
sieved out to provide phosphor powders. 

In this embodiment, the step of treatment in a reducing 
atmosphere and the following step of treatment in an ozone 
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atmosphere are performed once each. However, the step of treatment 
in a reducing atmosphere to enhance luminance by activating Eu 
bivalent, and the step of treatment in an ozone atmosphere to recover 
oxygen vacancy in the host crystal can be repeated a plurality of times. 
5 Additionally, the step of treatment in atmospheric air to accelerate the 
growth of the host crystal can be provided once or more before the step 
of treatment in a reducing atmosphere. After each treatment step, 
the powders can be pulverized, dispersed, and rinsed. 

Fig. 2 is a sectional view of a treatment device in a step of 

10 treatment in an ozone atmosphere in accordance with the exemplary 
embodiment of the present invention. The temperature of vacuum 
chamber 41 can be controlled by heater 42 in the range of 300 to 600°C. 
After inlet valve 45 above vacuum chamber 41 is opened, phosphor 40 
having oxygen vacancy is fed from the top of vacuum chamber 41, and 

15 dropped by a small amount. Vacuum chamber 41 has ozone gas 
entrance 43 for supplying ozone gas 43A. Ozone gas 43A is generated 
from oxygen gas supplied from oxygen gas cylinder 49 by ozone 
generator 44. Then, phosphor 40 having oxygen vacancy that has 
been dropped is exposed to ozone gas 43A, and changed to phosphor 46 

20 with the oxygen vacancy recovered. 

Next, various kinds of aluminate phosphors, 
Ba(i- x -y)Sr y MgAlioOi7 : Eu x , are treated at least in a reducing 
atmosphere and then treated in an ozone atmosphere. The 
characteristics of respective aluminate phosphors are described 

25 according to the examples. 

Example 1 

Powders of sufficiently dry barium carbonate [BaCOal, 
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magnesium carbonate [MgCOal, europium oxide [EU2O3], and 
aluminum oxide [AI2O3] are prepared as the materials. These 
materials are weighed so as to have a molar ratio of constituting ions 
of Ba:Mg:Eu:Al = 0.99:1.00:0.01:10.00. Next, after aluminum fluoride 
is added to the weighed materials, as a crystal growth accelerator, the 
mixture is mixed for three hours using a ball mill. 

Next, the mixture is filled into a high-purity alumina crucible 
and fired in atmospheric air at a temperature of 1,200°C for one hour. 
Then, the mixed powders fired are fired again in a reducing 
atmosphere containing 20% of nitrogen gas and 80% of hydrogen gas, 
at 1,200°C for 10 hours. Sequentially, after the fired powders are 
pulverized, dispersed, rinsed, dried, and classified, they are treated 
using a device for treatment in an ozone atmosphere of Fig. 2, for one 
hour. In the treatment device, the temperature in the chamber is 
350°C, and ozone is 7 wt%. 

Then, the powders subjected to these treatments are rinsed. 
The rinsed mixed power phosphor is dehydrated, sufficiently dried, 
and then classified to provide phosphor powder having a general 
formula of Ba 0.99 MgAlioOi7 : Euo.oi. 

Next, the fabricated phosphor powder is irradiated with vacuum 
ultraviolet light having a peak wavelength of 146 nm obtained by a 
vacuum ultraviolet excimer laser irradiation equipment (146-nm light 
irradiation equipment manufactured by Ushio Inc.), and the 
luminance with respect to the irradiation time is measured using a 
luminance meter (LS-110 manufactured by Konika Minolta Japan). 
In this invention, as the characteristic value of luminance, the relative 
luminance value defined hereinafter is set to a performance index. 
The relative luminance value is obtained by multiplying the relative 
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initial luminance of each phosphor by a luminance sustaining factor. 
Now, the relative initial luminance is defined as follows. When the 
initial luminance of a conventional phosphor is set to 100, the rate of 
the initial luminance of each example is indicated by the relative 
5 initial luminance. The luminance sustaining factor is a percentage ( 
obtained by dividing the luminance of the material of each example 
after 5,000 hours by its initial luminance. In other words, the 
relative luminance value is for comparing the luminance of phosphors 
after a curtain time between the conventional phosphor and the 
10 phosphor of the example. The ratio of constituting materials, 
treatment conditions, and relative luminance values are shown in 
Table 1. 



Examples 2 and 3 

15 Example 2 is made of the same materials as Example l; however, 

it has a molar ratio of constituting ions of Ba-Mg-Eu'Al = 
0. 9-1. 0-0. 1-10.0. Example 3 is also made of the same materials as 
Example l; however, it has a molar ratio of constituting ions of 
Ba:Mg:Eu:Al = 0.8:1.0:0.2:10.0. The difference between Examples 2 

20 and 3, and Example 1 is as follows. For Example 2, the mixture is 
fired in atmospheric air at 1,400°C for one hour, and in a reducing 
atmosphere having a partial pressure ratio of N2 : H2 = 95:5 at 1,100°C 
for 10 hours. For Example 3, the mixture is fired in atmospheric air 
at 800°C for one hour, and in a reducing atmosphere having a partial 

25 pressure ratio of 100% of N 2 at 1,200°C for 10 hours. Then, phosphor 
powders fabricated under these conditions are evaluated using the 
relative luminance values like Example 1. Table 1 shows treatment 
conditions, relative luminance values, and other results. 
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Examples 4 through 9 

For all these examples, powder of strontium carbonate [SrCOsl 
is added to the materials of Example 1. However, Example 4 has a 
5 molar ratio of constituting ions of Ba-Sr-Mg*Eu"Al = 
0.89:0.10:1.00:0.01:10.00. Example 5 has a molar ratio of constituting 
ions of Ba:Sr:Mg:Eu:Al = 0.8:0.1:1.0:0.1:10.0. Example 6 has a molar 
ratio of constituting ions of Ba:Sr:Mg:Eu:Al = 0.7:0.1:1.0:0.2:10.0. 
Example 7 has a molar ratio of constituting ions of Ba:Sr:Mg:Eu:Al = 

10 0.69:0.30:1.00:0.01:10.00. Example 8 has a molar ratio of constituting 
ions of Ba:Sr:Mg:Eu:Al = 0.6:0.3:1.0:0.1:10.0. Example 9 has a molar 
ratio of constituting ions of Ba:Sr:Mg:Eu:Al = 0.5:0.3:1.0:0.2:10.0. 
The difference between Examples 4 through 9 and Example 1 is as 
follows. Example 4 is not fired in atmospheric air, and fired in a 

15 reducing atmosphere having a partial pressure ratio of 100% of H2 at 
1,100°C for 10 hours. Example 5 is fired in atmospheric air at 1,300C 
for one hour, and in a reducing atmosphere having a partial pressure 
ratio of N 2 :H 2 = 99:1 at 1,200°C for 10 hours. Example 6 is fired in 
atmospheric air at 1,400C for one hour, and in a reducing atmosphere 

20 having a partial pressure ratio of N 2 :H 2 = 90:10 at 1,400°C for 10 
hours. Example 7 is fired in atmospheric air at 1,300C for one hour, 
and in a reducing atmosphere having a partial pressure ratio of N 2 :H 2 
= 98:2 at 1,300°C for 10 hours. Example 8 is fired in atmospheric air 
at 1,000C for one hour, and in a reducing atmosphere having a partial 

25 pressure ratio of N 2 :H 2 = 90:10 at 1,300°C for 10 hours. Example 9 is 
fired in atmospheric air at 1,200C for one hour, and in a reducing 
atmosphere having a partial pressure ratio of N 2 :H 2 = 50:50 at 1,300°C 
for 10 hours. Then, phosphor powders fabricated under these 
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conditions are evaluated using the relative luminance values like 
Example 1. Table 1 shows treatment conditions, relative luminance 
values, and other results. 
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Comparative example 

As a comparative example, a phosphor having the same molar 
ratio of the constituting ions as Example 5 is fabricated by the 
5 conventional fabricating method (conventional phosphor). The 
difference from Example 5 is that comparative example is not treated 
in an ozone atmosphere for oxygen vacancy recovery. The luminance 
sustaining factor of this sample is 69%, and thus the relative 
luminance value is 69. 

10 As obvious from Table 1, the average relative luminance value 

of aluminate phosphors of Bad x y )Sr y MgAlioOi7 : Eu x is larger than the 
relative luminance value of the comparative example by 14, in the 
range of 0.01^x^0.20 and 0^y^0.30, and the emission luminance has 
increased. When the amount of Ba, Sr, and Eu, i.e. x and y, in the 

15 aluminate phosphors of Ba (i- x - y ) Sr y MgAlioOi7 : Eu x are within the 
above range, remarkable effects are obtained. However, for the 
amount of Mg and Al, when they are within the composition range of 
approximately ± 5% of the above molar quantities (Mg = 1, and Al = 
10), the effect of improving emission efficiency has not changed. 

20 In Examples 1 through 9, conditions for firing in reducing 

atmospheres and preceding conditions for firing in atmospheric air for 
fabricating the samples are varied. However, not the influence of 
these different conditions on the relative luminance values, but the 
existence of treatment in an ozone atmosphere leads to the difference 

25 in the relative luminance values. This is because a difference in the 
relative luminance value of 20 is observed between Example 5 and the 
comparative example, in which the molar ratio of the constituting ions 
is identical but the existence of treatment in ozone atmosphere for 
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oxygen vacancy recovery is different. Further, the effect of treatment 
in an ozone atmosphere can be inferred from the following reasons. 

Firstly, Eu is often used as an activator that can be bivalent and 
trivalent. In the example of BAM, a blue phosphor, it is necessary 
5 that bivalent Ba substitutes for bivalent Eu while the host crystal of 
Ba(i- x )MgAlioOi7 is grown from its materials, to produce a stable 
emission center Eu 2+ . For this purpose, as a conventional basic firing 
method, the materials are fired in an appropriate reducing atmosphere 
at high temperatures ranging from 1,000 to 1,500°C, for at least four 
10 hours. 

Secondly, as to the recovery of the oxygen vacancy of the host 
crystal generated in the reducing atmosphere, the effect of recovering 
oxygen vacancy has been recognized when the phosphor is 
continuously treated in an ozone atmosphere at temperatures ranging 
15 from 350 to 400°C. 

Incidentally, Sr need not be contained in the composition of the 
phosphor. However, if Sr is contained, Sr 2+ having a smaller ion 
diameter substitutes for a part of Ba 2+ , and the lattice constant of the 
crystal structure is reduced. Thus, the emission color of the blue 
20 phosphor can be made more desirable color. 

Next, Fig. 3 is a perspective view of an essential part of a 
plasma display device in accordance with the exemplary embodiment 
of the present invention. In front panel 10, display electrodes 15, 
each made of scan electrode 12a and sustain electrode 12b, and 
25 dielectric layer 13 covering display electrodes 15 are formed on 
transparent and insulating front substrate 11. Further on this 
dielectric layer 13, protective layer 14 is formed. 

A predetermined number of display electrodes 15 are formed at 
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a constant pitch on front substrate 11. Dielectric layer 13 is 
generally formed by printing and firing low-melting glass because the 
dielectric layer is formed after formation of display electrodes 15 to 
securely cover these display electrodes 15. As the materials of the 
glass paste, a low-melting glass paste having composition of so-called 
(PbOSiC>2"B203 ZnO BaO) glass, containing lead monoxide [PbO], 
silicon oxide [SiCh], boron oxide [B2O3], zinc oxide [ZnO], and barium 
oxide [BaO], can be used. Using this glass paste and repeating 
screen-printing and firing, for example, can easily provide dielectric 
layer 13 having a predetermined thickness. The thickness may be set 
according to the thickness of display electrodes 15 and target 
electrostatic capacity or other factors. In this embodiment of the 
present invention, the thickness of dielectric layer 13 is approximately 
40 pm. Additionally, a glass paste containing at least one of lead 
monoxide [PbO], bismuth oxide [Bi203], and phosphorus oxide [PO4] as 
a major constituent can be used. 

Protective layer 14 is provided so that plasma discharge does 
not sputter dielectric layer 13. Thus, the protective layer is required 
to be a highly sputtering-resistant material. For this reason, 
magnesium oxide [MgO] is often used. 

On the other hand, on rear substrate 16 that is transparent and 
insulating like the front substrate, data electrodes 17 for writing 
image data are formed in the direction perpendicular to display 
electrodes 15 on front panel 10. After insulating layer 18 is formed 
on rear substrate 16 to cover these data electrodes 17, barrier rib 19 is 
formed in parallel with and substantially at the center of each data 
electrode 17. The areas sandwiched between barrier ribs 19, 
phosphor layers 20 are formed to constitute rear panel 50. These 
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phosphor layers 20 are formed adjacent to phosphors emitting red (R), 
green (G), or blue (G) light. These phosphor layers constitute pixels. 

Formed as data electrodes 17 are films having laminated 
structures, such as a single-layer film made of silver, aluminum, or 
cupper having low electric resistance, a two-layer film made of 
chromium and cupper, and a three-layer film made of chromium, 
cupper, and chromium, using thin-film forming techniques, such as 
printing and firing, or sputtering. Insulating layer 18 can be formed 
by the same materials and film-forming methods as dielectric layer 13. 
Additionally, a glass paste containing at least one of lead monoxide 
[PbO], bismuth oxide [Bi20s], and phosphorus oxide [PO4] as a major 
constituent can be used. The phosphors fabricated by the above 
methods and emitting R, G, or B light are applied to the areas 
sandwiched between barrier ribs 19 by an inkjet method, for example, 
to form phosphor layers 20. 

When front panel 10 and rear panel 50 are faced with each other, 
discharge space 30 surrounded by barrier ribs 19, protective layer 14 
on front substrate 11, and phosphor layers 20 on rear substrate 16 is 
formed. Then, when this discharge space 30 is filled with a mixed gas 
of Ne and Xe at a pressure of approximately 66.5 kPa, and alternating 
voltages ranging from several dozens to several hundred kilohertz are 
applied across each scan electrode 12a and corresponding sustain 
electrode 12b for discharge, phosphor layers 20 can be excited by 
ultraviolet light generated when excited Xe atoms return to their 
ground state. This excitation causes phosphor layers 20 to emit R, G, 
or B light according to the materials applied thereto. For this reason, 
when the pixels at which data electrodes 17 emit light and colors of 
the light are selected, necessary colors can be emitted at 
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predetermined pixel sections for color image display. 

Fig. 4 is a graph showing luminance degradation factors of the 
phosphors for use in the plasma display device. Pulse voltages 
having an amplitude of 180V and a frequency of 15kHz are applied 
across display electrodes 15. The variation of emission luminance 
with time is compared between the phosphor of Example 5 fabricated 
in accordance with the exemplary embodiment of the present invention 
and the phosphor of the comparative example fabricated by the 
conventional method. The initial emission luminance is set to 100% 
and the emission luminance after each lighting time is divided by the 
initial emission luminance to provide a luminance degradation factor. 
For the phosphor fabricated by the conventional method, the 
luminance degradation factor after 5,000 hours decreases to 72%. In 
contrast, for the phosphor fabricated in accordance with this 
exemplary embodiment of the present invention, an emission 
luminance of 84% is maintained. Even only in terms of the luminance 
degradation factor, an improvement of 12% has obtained, and 
luminance degradation has been inhibited. This is because the 
phosphor fabricated in accordance with this exemplary embodiment is 
treated in an ozone atmosphere after being fired in a reducing 
atmosphere, and thus has less oxygen vacancy and a smaller part of 
anamorphous structure in its crystal structure. As a result, even 
with irradiation of ultraviolet light or ion impact applied thereto, 
degradation of the crystal structure and thus luminance degradation 
are smaller. 

In the description of this exemplary embodiment of the present 
invention, Eu 2+ is used as an activator in BAM phosphors. However, 
also for other phosphors, such as CaMgSi206 : Eu using Eu 2+ as an 
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activator, and a green phosphor (Ba, Sr, Mg)OaAl2C>3 : Mn in which 
Mn 2+ is used as an activator and its host crystal is made of an oxide, 
treatment in an ozone atmosphere has effects of increasing emission 
luminance and inhibiting luminance degradation. 

The present invention provides a method of fabricating a 
phosphor capable of recovering its oxygen vacancy without decreasing 
its emission luminance, even in the case of a phosphor in which its 
emission center, Eu or Mn, must be activated bivalent, and its host 
crystal is made of an oxide. Further, this fabricating method can 
provide a plasma display device having higher emission luminance and 
lower luminance degradation. 

INDUSTRIAL APPLICABILITY 

The present invention can recover oxygen vacancy of a phosphor 
without decreasing its emission luminance, even in the case of a 
phosphor in which its emission center, Eu or Mn, must be activated 
bivalent and its host crystal is made of an oxide. The present 
invention is useful to improve the performance of image display 
devices represented by a plasma display device and illuminators 
represented by a rare-gas discharge lamp and a high-load fluorescent 
lamp. 



